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(54) SORBING AGENT 

(57)Abstract: 

PURPOSE: To remove undesirable materials efficiently from a contaminated liquid medium by 
using a sorbing agent comprising a hydrotalcite-like material not partially dried, containing a free 
liquid more than a certain rate, or having a state containing mixtures of reaction components. 
CONSTITUTION: This sorbing agent contains one of states (a)-(c), and (a) 1 is a hydrotalcite- 
like material having free liquid more than 10% material, (a) is present in an amount <0.035 w/v%, 
on a dry weight basis, of the volume of a liquid medium to be treated, or (a) 2 is a material 
providing a grain size of the hydrotalcite-like material of <130 &angst; as measured in the <001> 
direction by X-ray diffraction of the dried material, and (b) the sorbing agent contains a 
hydrotalcite-like material resulting from the preparation of the hydrotalcite- like material in a 
liquid reaction medium and (c) the sorbing agent comprises a reaction mixture capable of 
forming the hydrotalcite-like material, in-situ, in the contaminated liquid medium. 
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(57) [SIM (*IE«) 

»4X#JiLr (a) , (b) , ( c ) (D'ptz 
<H10^ (a) #\ \0%M±<D&&mteZ&m 

(a) i s^waiii^-^^ *adft«Rtttt 

#£7)#MCOO. 035 w/ v %J^T^m-e#ft-r <i> fr>L\± 
(a) 2 g^n»f*x«CJ:^<0 0 1>S 
|S»^i3^ra!l£-r*t*130 ^V^X ha-AJ^T^ 



(in-situ ) ^M.Ka^ik^ MW*K*£j£-f* 3 £ 
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WK*J (b) Rtf*«>»^flFe>nfc (in-situ ) qftJ|X»J 

c c ) wpit <tt>\ ^<Dmwi*mu-?& z.t*^ 

WMKa^WhPsf*^ (a) a iRJRjffl 

^iia:-^t\ n^stti#osi^o. 03 

5w/v%j^T^M-e#ffii"^^Xi± (a) 2 MFa 
fctt*xJI*Igl«fi-J: , 3< 0 0 1 >^fti-&^T$!D££n 

(b) £\ JRttRjS«t#^j3»*>N^ Ka^^-f h« 

«eu irjr»j (c) ^asn^iy^«-*5or^e^ 

St? (in-situ ) >"W Fa^W b «^ jl £ £j3clT £ 



H»*B 4 ] i»JR#J ( a ) #«z«fifi"<- X -CO. 0 1 5 

w/v°/o^i#fit^. is^ii^M 3 co^-rn^ 
m^m 1 755 4 cDi^-r 1 mjmizmm&is&o 

H»*B 6 ] iRJR#J fr\ 7Ktt^#i- 33 tt £ A >f K n * 
[»*PSiO] ( i ) SlM-g^Sti 1 o(Z)«f«:M 

-r&^n-Fn^ssrMu ^oti^ mib© 1 
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So 

If *J1 8 fcl3t!M>£8fc. 

r^T 1 75520%<7VW Ka ^Hf-f h QI$9W<£>EM*b 
i|8 7!jMll^oTn^ 1 IS*XB^IB«o^o 

JR»J (a) ©/n-Y K'a?M^ fffc^SUfia 
nfciRJR»J (b) co/W Ka y;i/^5«»KXCiR(SiE 

(in-situ ) tS^teSW] 
(c) Kd?;W FfiMMttf. 

n^Si-feW^xjgiiiff^J: o< o o i >^^fS](-^ov^ 

-r^> ai^s 1 75Mi30Hvf 1 t»*ii^iBtK©^ 

So 

f»*^I4(-l^!c©SSo 
(I) : 

Mw^x^N^-hp, (OH) 2 Az y -x-H 2 0 
-y-. Ntt^ 3 +^±4 +©IB>f*vX«-t«>ifi*-#to 

+^-r^->^@^^>^^^^f+. n ^ 3 + fii-r ^ > 

^<T0T^^#T, k+m+n + p = lt^^ A „ 
^--^^#y-, t/l/^z^t V^ft^frXttH 

k+2m+3n + 4p-2-zy=0t$0, x t± 1 75 

mioo ^w-r^. it#Jii75Mi5o^-rn^i 

2 : 1755 4 : 1 9 . >M Ka^iW htt^K^ 

Mg 6 Al 2 (OH) i 6 (C O 3 ) xH 2 0 
(5$c£U x^ 175M100 r**) ^W-T-i). ft#IM18^ 



! 
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m #1120] > W K a y h 1»«#ffiiS ^ T ;u 

#3Si6^i3gto£&> 

*#e«Kt«-e»as ft&^#ISWfc£> y *y h ;n5a 00. 00 

5 g&Jz-e&Zxkotzm, ffli^ft*. 3f #5 1 7??M 3 

&tfft#3i 5 7iM2o©i^-rn^ i it $miz.tzm<Di5mo 

[ft #1122] WK* ( a ) ^\ 0. 1 7^M500 ^o> 
0) ¥ i^fflE * W"f <£> 8ft? $ n fc ti^&M -^£> <£> TvTTq 

75M210Hvfft* ] if^KSBttaSife. 
[»*H233 WKS»J (a) TbmttO, XtiJf Lfc'Sti 

£#t)\ fS*^ 1 7!?3g 6 Xtf»#3@1475S21©^-rftjfr 
1 f»3Rfl^|Htt0^o 

[fflf #:S24] MSJ^t >K7^;u? -XttSfcl* * > 
^-g-StiTi^ If #5 1 7iS23aHvfftjfr 1 

[ft #^25] ? a x "7 o — J: rqRK^J^ 

[ft #1126] {«£4®#Btlf ( i nc 1 i ned p 1 ane separat 

C t *#£>\ If #S 3 75S23©t^-f n*^ 1 f»#^{-!Be 

[ft #3127] *QHaFn-S«#*^ »JR»J (a) 
at^ii^a^c £ «r#t,\ f»#S 1 6 St/«#3H14 
75S23^^-rn^ 1 M#^i-IS«^^o 

[»#3g28] %mzn z&wmfatfmuk z tnnmm 
if#3S i 7bm.27<D\,^-rtifr i m#«(-is«^^o 

[ff#3S29] J^^n^Rt^ifr^JR^K^ft*. if# 

[t»#ig30] j«7K^\ tM, dsxttfim 

[ft #1131] nfc7K*Jf 8S*K tLT7;Vl 

[ft #1132] "7 = y»Sr^wr*fS*S n/c7K^SSA 
£ft£ft#53llciB«<&£ife, 

[ft #ii33] m&m 1 7hm32(o\ ^-rti& i fg#^^ie 

[If #1134] «K*J#. < i t gp^«^e«lS ft 
T^ft^WBOW (aK 3W3fe^«aSftfcqR45aRl (b) 
&t>*-ecoi§-ee£> (in-situ ) qR4X#J (c) V>'pfJL<ti> 
]^"R4X»J*#*. iR1x*J (a) 7^<f;a>?/Hf 



(3) 4#W¥ 7- 2 8 4 6 5 7 
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H«>isba*&«&ft4. >wKa^i/f^ h«wi£3 

3k ( a ) i Sz*8MS^-*-^ ft 
^m^O. 035 w/v%J^T^fi^#&1~£;6\£l± (a) 
2 7v* Ka JT)l/HfOWM®aUI#. ^ -fas £ 
ft/cffrfsajl(-i3tt<£> xIS!h]*t<c i 0 < 0 0 1 >J5ftlz 
&^Tmfe£?ltct £K130 tv/X h a-AJ^T^ 

0> iRiR&l (b) ^tt^^lcfcW^yNTFlaTTt 
10 WTSSff ©SS^ bn^^TFa ?W Fm 

£S#*K##U RiRSiJ ( c ) jtf*feJ^<Z>^T^*-0> 

RJfi3frStt*2-t>\ «45WJStm^J^*ft*ftfc^ 

[If #535] 7^~p^^/bWT«^H (a) *«ttl5 
«BLt©S*«#*^ti\ fi#3l34Kie»cD£j^ 0 

Cff#536] ^K^f4-Cfe^. fi#3!34Xtii»#3S 
35(7)^^ 0 

20 [fS#l§37] mni)*m&M-e%>Z>, f*#^34Xt±m# 

im #ii38] 'pt±< ti>^m^m^nx^tx^m 
TO (a) f^^NF^w^Hlfts^ ifffctcfi 
^^ft/cqsra (b) sp^poYJ-i^rFfli** 

Xti. *4R#J (c) (in-s 

itu ) *^$ft/ciRiR»i (c) oFv?:pp.^/w^.?ra 
<o o i >^fqj^*5i>raas$ft^i:t(-iio tv^x 

hn-Ai^T^lia^W-T-i). ff#3g347iM3700-rft 

30 ^ i ««ffl^ia«©afe®ft. 

[ff#539] i»JB0W2itf> »«Ml-iR«*ftfe!fis»S: 

«$ftr^*lMRJR»J (a) . «ffcK*»*ftfciR«aS 
(b) (in-situ ) qR4XS«J (c) 

< <h 4> 1 (RJlXSd ( a ) ^\ 

comm * & W & ft * <v?* K q ^ ;uif?' F '»^K * a 

40 ( a ) i hu f eqsTOJ ^\ ^sss^ - x ^ «ls $ n ^ 
«*jat#«>s*©o. 035 w/ v %&rrcom^u-r & & 

Xti (a) 2 ?M~I^>TU : ^~FI$^K^S^^\ 

»-*^Sftfc^ffftWcte(J*xlRlH!W^J:0< 0 0 
1 >^fS]^io^-rS I JS$ft/ci:^^130 h □ — 

zt?x< Rfommztm^ mm ( c ) &%mv>tm 

50 T-C* vTP' a^TPtR-'T^K «r^-f ^ ^ t 



[fi*ii40] 4>ft < t ts^i^i^nr^^i m» 

ilXSU (a) Ka^JW b«%«, fr/ct-M 

fi£ftfcWK»J (b) T*&£/W Ka?;W b««t 
Xtt. WMXJBl (c) ^SlSS^tcJ; J9-€*C0J#^ (in-s 
itu ) ff&n^/W Ka^;W btH^R^\ 

?^$n^ffiriB*K©x«iHitFftj:cfco< o o 1 >i5mz 

fiS:W-r*. i»#S39l;:f3tt<z>WPL 
G»*H41] 4>ft< £*^#«u:«£«$nT^fto 1 
^BLh©flMX»J (a) . »nfctc«J6Snfci»JRSiJ (b) 
JkUtvm^co (in-s itu ) qftJ|3EW (c) frhM&titz 

Ka^HM b^fft-^T. SStft^afe^^ F 

(a) i©lll^-Xt\MI^n 
j^Xtt (a) 2 A>f Kn^M^f b«*M©S36#. 

<om^m^nttm^mn<D^mmmiz\^ o< o o i > 

T<o?~^ Fa 3? > ^K<z>SS £ -5 izfif 
totu *«9W (b) ^\ «ttRJ«aKft^fetf*^^>r Fa 

J^«#U^EU qRJR»J (c) #*MSn*#««f* 

[fS#3B42] 4>ft < 4: tffl»W^«a»* ftT^ftlrMR 

ca>j (a) -c**^-? kd^;^^ tumsM, %itzizm 
mzntzmmi (b) -ess/w n ^t^r htw 

XWU (c) <D&J^-&folz£9)*<Dm~e (in-s 

itu ) £j&£n/c"7W Pp^;"w b«t^K*^ 
icjsoTSKstifcfcSteiio t>rx ba— a^tf© 

[«*ri43] sift* n/;«tti#^a^ l < fctvi&K 

[0 0 0 1 ] 
[0 0 0 2] 
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£ [W.T. Reichle, Chemtech (1986^1^) 58H1 . 
[0 0 0 31 /W Fa ?^-tM b> MEM^fy b 
h^tfcv^ Kn^;W h#^Kti. *B#fFS! 
4458030 -S§\ *BW» 1 W4019982 ^ ^BWflF&BWlS 
36863 3SB«*F&l»Sil336864 ^ SSBWffWSMSSS 
1336865 -S§\ ^B«fiF4>BBW1336866 *BWIt*44 
10 58030 ^tc&. >vf Kn?;W b ^SttKI^l 

*B4*ff9l4019982 ^-{cte. /*Ji/7fii60feK> 5^SflWt 
ftH (natural humic substance ) ^ ^I^^TK^O «fc *9 
ftJSfoKjfr £ W«?5JfettH S: * » W K a ^ 

[0 0 0 4] 7;b# «cr;^^at/ 

2 Bt^iDfRrr * 3 <^ 0 «US ^200 * > h a 
[0 0 0 5] *B#f^4019982 *^t±. We*?*'* 

^a, 7/1-^ vit h y^Asr?, /x^t-^ b y 

30 ^ 0 i©*»j4. a&»u ia»u iWB»-r* 
[0006] mmm^mmmw^iz^ 1 o« 

$ tl -i> * ^ h gfe ^7j< ^ A o 3ft«fifi © * * <fc - $ ft l > 

^ y -«r*jS"f * - tiz^v^ (%ffe<Dffimv>®&zn 

fmt)tin^o <roMf4^M^t-ti. < 0 0 1 >^|S| 
TxlleltfT (XRD) ^cfcOSSSUfcttSESrtt 250^* > 

rai;^ia»S»4©l!lifittX. BBSSRI»91/19850 #K 

& L, r ^ ft i * l&S - r * ^ ifi $ n r v > 

50 



(5) 



4t§3¥ 7 - 2 8 4 6 5 7 



[0 0 0 7] g>^H4tfiF^ra0431867 ^WFd^ 

t>nfci©(±±IB0>i:-9^aS£$tifci: *CC % 110 *> 
-Tft^t>> ofc«>S«f&fl: (6v*f ?a>-h 

(-rftio^. ^lastt^) (13-7 h 10 

o£o cfc O/h^ft^S^S&^CickO^W^'&iiv^o 

^n&l£ftv\> 
[0 0 0 8] 

fl>*Jtl£*Jfl WKJW SriBfti" * . 20 
[0 0 0 9] 

[Sffi«r«S*t"*fcii)O^S] 8^53^92/09529 -si- 
te. *ffiI^)I5t*iIB © t ^ n/-^ 0 <i) 

±IH^^O(- 110* V^X ha — A*8t©tta** 

*£?e^ $ nfe/vc ya"^^? F««asi©asy£ ^ie«c 

*#ftWK»« (JttKO^tS^»a$nyi:qRJR»ffi) 

[ooio] ^mmnmhit, m^^ft<&mmow\mi 30 

^1/31^61^92/09529 ^0>f6T^E£^*ro& 

co^T.Fp'^rf^^F fil^St- <fc 9 ft £ n* 

fc tt -!> {SS £.^* <£> tc^SKil irt^^ *^b^^ 

<0#ttte{Ko^tei3tf*^ (sorpti 40 

on capacity ) J: 0 «RK©KottBfi*tt. 

M^s/j^s^s*r^t¥ffiti^t-^W(-«Sft 

[0 0 1 1] *ffi5§0J?^tf)£ &ft*WS£^J: 9> 
>^^7i^'T"^K^^i^*(^ft< £*>SP#W 



JB-K. «p(c«aiftfi«-C s 0.35g/]JXT. 
L<(£0.2 g/IHT, «fc OS* L< (±0. 15g/ 1 
T. 09*lfO. 12 g/ 1 JiTF. 4ti-0. 1 g / 1 KTF. M*. 
{f0.07g/ 1 KT^^V Fay^fV r«fe«G>iiJK 

o ftiS b^;nc^T$ A3^ft WRIW^SJS* 

[0012] —is, a^osesfeuij:*. t<om^^% 

[0 0 1 3] fi£-?T. ^SH^^^ic. *56HJi*t>tt. 
^{^/M>" : pl?;W-lf-f K«^K^ffiJSJS-c s > ^ N ft< 

Ltz c 

[0 0 14] Z<DZtl±^ i!*Sg&fni"^K -Tft4ot>. 



[oo 1 5] m~iz^ ^wmnmhit^ w^c^ 



SftJft**W"f *©7?ttftl^3&«. 130 t>^hn-A 

^ft< 4:4>-t©»K^ 
a * f> ;bSc7) ± ft pit ftK^S n/c7K ^ CiSft 0 . 

no t^^ixfct*^ftfcn*»#*Ki*-r-s) * 
«jf f * cfc 9 i-^ N ft < £ t gP5J w n:*aft«fftwft^i 

[0 0 16] »i:S<^:ti:H, 15%i0iU N fto* 
#aM^T?^^-^/cfelM^J±|gLT. 15%R±^U-c 
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[0 0 17] S&K. -eoi^l^^fcSI^Sfi 
[0 0 1 83 fflHt;:. *lPJ£^<Mi> M<^£^t 
-tfffifH * nfc»£\ »l2i«»#fi#-r* <£> i £ *JliHrt: 

[0019] mmz^ jfmmnmh^ &^tm<zt 

[0 0 2 0] iOJfilV^^ 'Pft< thffifttf) 

izffl&znx^ft^mw&i (a) 3m. ffizizw&zn 

tzVmm (b) 0VW Kn?;W YW^M^tWSM 
(c) ^S^:i H©l|-eM^n^>W"Ka 

IBEttfTK: cfc 9 < 0 0 1 >^|pj(-S0S$n^i: te-iio^ 

[0021] i ooffiictn^ *5S0m±. &H£ft& 

M (a) . »:CSS$^iCT (b) Stf*©*? 
(7) (in-situ ) *mM (c) ©^tt< i: *> 1 o^JD-T 
£<T££#«zk %iRai (a) £>K >W K"d#WF8 

HcoSMt-S^OT. 10%R±. »4 L < C±15%R±cD 

tefctt-SA'f Ka?;W h«ftR<£\ S££*^f#£ft 
5/WKa^;W (a) i Iz^SM 

^£n£^«^#O#fiO0.035 w/v% 
J^T^fi^#£t-££\£te (a) t^a^iW b 

x iistm- ^ < o o i >p&isfiifc^ras£$nfci# 

{C130 Or > 7 * bn — AfiTFtfVW Fb^/W b#J$J 
K^JK^^.^ck^'&SiS^O. IRIXSI (b) 
ttRJESKtete £ > n K a * >f ' b lift St ©SBt* 

[0 0 2 2] /W Ka?;W b«^M^*4« £$J£-f 



(6) 7 - 2 8 4 6 5 7 

L0 

[0 0 2 3 ] *»U!l±>U fRttSl^^^ttHB^ffl* 
TOM (a) Stf/Xt±qR«t»J (b) Rtf/XttWK*J 

(c) £ffi#rr*o 

[0024] ^ssB^^^rsfeStyfflJitt. 0]*tf»3B*x 

m^> k wk. ««k m&s> &*RtfatsR 

10 [0 0 2 5 ] J^A^^Sfefltt«at?SL\*R 
[0 0 2 6] TfB^«4«»f*:«. **9i*JWMfc 

i i i ) R3H^Ot5fe^t^te»4«4»J 

20 (rgfiusn*. 

i v) f«Wi^a^> (AOX) :«H««fe#or 

[0 0 2 7] 8KA*/filfeS* 

[0 0 2 8 ] ®:f47K : 
i ) Mffi^K^I*^. 

i i i ) y ^nmjkxj/^mm^m&^k 
[0029] mmco 

[0 0 3 0 ] m*Lli^ SS«©J:^<C*ft© 
40 ififflJgJIS (dosage form ) ^Htl)fc^M^bti 

[0 0 3 l ] fi£-?T. 5fe*4©?SaR. jf4L<(iIU»« 

^ h«^M. fT/c:i^:Sa^^tly■c/^-< Ka?;W h»ft 
KXti^ ffiSR^isv^T'A^ Ka^M-f b«ftK^*i$. 

^-T Ka^;W b«*Ktt. aSft&HI»91/l9850 ^ 
50 c^Off^n^^ «9^S^SV^JS^HUfB^-r Ka^i/t 
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[0032] f&(7>®^(±. *nm±, mw.(Dq=&m, m 

#J (aK «ffcic»t*n^qRCa<J (b) 

(in-situ ) «R4X»I (c) <D'Pt£< th 1 oSrg-friR 

(a) Ka?;W FfiHfcKtefcl^T. 

a^Ti^Tf^K^ra^ (a) i q&J|X#J #$z«MM 

«E"T«>*Xt± (a) 2 ^?>'n?;l/t.>f F9ttrK®fijK 
^i^®$-^^K(C*5OTx^[lIW-cfci9<0 0 
1 >^i-a , J^U^i:^{-130 t>/XhP-A]^T© 

ft. q&«#J (b) t±fK«^^^W^RiS^*(D7v< 

&Tiz&jimfotpizfflEU vtw& (c) a. ^^>*^ 

F^TT^T7FFirT»»flXtt^ ^©s-e£j££ft 

[0 0 3 4] l^U **»ra©4«iftOiBfflJgJ»*B 

[0 0 3 5] ^^^7jc^S^5rffl^'i>?tfflm^* 
h 'J V (permethrin) ~C £><£><> 

[0 0 3 6] -t<©cfcoft*&. 7^T^y7C¥T"F«* 
[0 0 3 7] / ^? pn ^Tf-tR" F fll^K #*5£BJ1 ©iriR 

[0 0 3 8] iS*##7Ktt^^**^*JBF*Ut^ 



(7) ftmW- 7- 2 8 4 6 5 7 

12 

[0039] >w>'a^;wMis^ mmm^ 

J: 9 *zm$ ftfzBMOjm t LT(i, (i) 2 7iS10%. W 

4 7!?j£ 8 6 7hm 8 %£>@{£Sr a 

SHE** hV>T<~<< Ko> ;UiM h «^S©tfcS«- 0 

94^n^7U-, (iii) £j££ft£:7-f ;U*— ^ 

io 4<c;&ao:fcfi&, . ^>t^K^-r(-^$n 
ii(2) t^j:04«$*i*»st;. (v) 

0!l;U£lO7irM2O%. #(cl57iM20%©gfi^#i-^4* 
20 &(^*a»*ft*»(iv)3fl«**. 

[0 0 4 0] ±IH^R(i) 7!jM(v) (Df^T 4r7Ktt^# 

i£ iZ £ ^ T AS <D & a * ft £ o 

[0041] ^emi^ Yfrcomm&tvmT^ r«t*> 

[0 0 4 2] S*S»#*&©8t«t-<k0^*«aFft4 
30 [0 0 4 3 ] y<T Fp^T^illS X ^7 'J — G>Jg 

^Xtttt^fr^iDSftSfcA^W^^ y -fbLr^ 
(Dfit^or 1 7!?S20%. mm 5 ^Sio%-e&^o 
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[0 0 4 6] L^U *M55B^# 
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[0 0 5 3] d<Dd h (i> CJ- I7^3g 

[0 0 5 4] TiE<£>. ^^a^^K^aWO-Hl^* 
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[0 0 5 7] ^$n*^*#pH7T&&» 
p H 7 l^is^r, Mg/A WW Ka^;b*^ hfil 
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[01093 &jNaukxfy fr* umm^W5^mmmm 

SS**fi^fc 0 £rJStB?§?Ka>8SH] 1 ^Mt-T^* y»* 
[0 1 1 03 fflv^cSiS^©St±TIHCD519^*o 
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m- 3 Mth'J^A (BDH^b) RtfO.Olg/l ©^ 
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[0 15 1] 3m$llhm*ig£6c?Z> : 

*flt) SrgSlffiS^^^HACHv^xASrffl^rSOE 
U 750 mgO 2 /l^*4ii:#^tep zcoffitii 

iMtfr/^ y©H«F»iraS:ur±iB©c fmf^ 

S^^l^ f©C0D^±IB^)c];-9(-l£L/co C 
ODt±. 100 mg0 2 /K i"fc;b^3SJlttfcffi«-r* 

(2) ^.g^.^g>g)^a?gH» 

(Dffl&mmzmtz* zvffi&mcDCOD^ 350 mg 
o 2 / 1 "rs^fco io#ra<z>. ±I3(D 

g0 2 /i -efe-pfc 0 

(3) gfili* 

r^«j a^m^^n^-es^ u/c 0 ^nc±. a) -em 

■5^ifeHSnri^. zcoffi&m (251) <z>«^£^ 

0.2 g/1 7Pvt> (Procion ) U»; F H E — 
7B, ICI^b 

0.2 g/1 7°avtV7>- HE-4R. IC1 

0.2 g/1 
I 

0.46 g/1 

0.006 g/1 

0.01 g/I 

0.06 g/1 



7°a Wx-n- HE-4R, IC 

EDTA> BDH^b 

(Dyelube ) NF, CTC 



50 



^□X^ — )\y (Croscour) CS-X- 
CTC^b 

[0 15 2] ^CD?R#(7>CODt±7188mgO 2 /l -e* 
[0 15 3] #jmi0. 20. 30;&tf40#^ ±IHO^# 

T^saM^ii^^^o ans*nfccoD®4. 

10^^ 100 mgO 2 / 1 
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20#m. 125 m g O 2 / 1 
30#«. 100 mg0 2 /l 
40#&. 175 mg0 2 /l 
[0 15 4] ±m<D 3 -ocrjWmtX) 7iM(3) li. 

(c^K 65 ft {g« Sftfc*S:/TxLri>*. S^^^'J 

[0 15 5] ±!E£>5l«Jt±. mttK&tf*6ftK® 
[0 1 5 6] gjglLi 



32 



10 



SI (m 3 ) 

p HPS 

[0160] <r O^v V h ttO. 5 7SML 0 m 3 /B#BflS 
[0 16 1] jjfl 8 



20 



0. 18 
0. 47 
0.33 
1.40 



30 



[0 16 2] ggBfcl 



[0 16 3] T;b# 'J<Z)«£«S:pH6.5 

2 1 SrJlrfco mbtitzX? y — £ 3 -?<£>SP# 
If!— tf>SP#fcU pH6. 5 75M7tci3^-C\ & 
j£Lfti>-??:fc£. (Z>«»tt.' pHllteSIiilU 

o>sp#ii p h 1 1. s^ibsj Ltz 0 mzm—JBzxfm=(offift 

[0 16 4] 112 



A 
P 



^ a (D =e ; i-Jt * * L fc ffi t£ 



40 



[0157] zcDftmrno-Mttit, mxi±T)h73vz& 

— >?(c*5^-cp H 57^S10(-U. •£ 
**:»^?f«»L»*) fir, ±S?K#®i:-eS5Lt 

[oi58] %«a«a®*o««ftit»©Hfflt±. mm 

[0 15 9] TIEC0#M^S^B#Pb1^W9-^¥S"7°^ v 

JI«B#fffl (#) 
11 
28 
20 
84 

Stf ft *5 2 ^ fl* -p fc« 
[0 16 5] jg»3 

ASr#* % 4 : 1 ©7^5/»)A : t;i^~^ A<7)^e^ 
JtfcWU T^*yogit»^#ScpOpH4:107iMia5 

[0 16 6] SMA 



^JSt&©SIK^ 2.6 : l<D-?7*zs^ 



[0 16 7] ±is©3&*fe(cj: o»i6s nfcy>>r k 

i^71^^TS^^S^K^®4XSJS* TIE 



lg/]^Nt^Iffitt*J [yV^n-y^ (Synp 
eronic) A7] . 0. 01^ d m- 3 coMt-T h U ^ 
OU01 g/ 1 (7)^$4 [^U^hUy K (Direct Red) 
80 : C I 35780 ] 1 1 ©Sm«»&BBL, 

/Co ^^^200 ml ^e~i7-(:An, -eo^fSSra 



1 t|5|L:-e*^/£ 



mm 50 
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33 



34 



ir.;ba~X7^:?— ^£^L/c 0 525 nmW#K * [0 1 6 9] 
m&W&cfg. * U V / pJ»$Wfctf - * ffl O r «(£ L . 13 
[0 1 6 83 ^n/c££ Jfl£ * 

» i 



[0 17 03 















20 


40 


60 


120 


800 




4 : 


1 




mm 


50 


0. 68 


0. 63 


0.55 


0. 44 


0.30 




4 : 


1 




is® 


50 


0. 78 


0. 70 


0.63 


0.57 


0.42 


Trt^— *A 


4 : 


1 


pB 11 


mm 


70 


e.57 


0.54 


Q.45 


0.34 


0.19 


TA^^A 


4 : 


1 


PB 11 




70 


G. 77 


0. 71 


Q. 66 


0.55 


0.40 


^.*i"*A 
T/u 5 - ^A 


4 : 


1 


pB 11.5 


mm 


70 


0,62 


0. 53 


0.46 


0,34 


0. 19 


■7 A 


4 : 


1 


pB 11.5 


%* 


70 


(3.75 


0. 68 


Q- 64 


0. 51 


0.50 


T^*->>A 


2.6 


: 1 






80 


C.4& 


0. 39 


0.23 


0-23 


0.1 


-y?*4.v">A 
TJPS-*A 




: 1 




sm 


80 


0. 72 


0. 71 


Q.S5 


0. 61 


0.52 


7JP^ A 


2.6 


: 1 


pB 11 


mm 


120 


0.25 


0. 16 


(LIS 


0. 14 


0.02 


TJU^ -=.*7A 


2.6 


: 1 


pB 11 




120 


C. 76 


0. 71 


0.64 


D.56 


0.51 


Tfrz A 


2.6 


: 1 


pH 11.5 


mm 


200 


0.34 


0. 25 


QL27 


0.24 


0.18 




2.6 


; 1 


pB 11.5 




200 


0.75 


0. 64 


OL 6 


0. 59 


0. 41 



C*2] 



35 
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m 2 
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8 


In :Sni 






*K (a) 


















20 


40 


80 


120 3G0 






3 : 


1 






< 50 


0.72 


0.66 


0.58 


0.48 0.21 


£ 




3 : 


1 


#^ 




< 50 




0. 69 


0.55 


0.56 0.42 


S ft 

t;l-~ ^ 


?A 


3 : 


1 


p3 11 




200 


0- 72 


0. 6S 


a 55 


0.44 0.54 


S ft 




3 : 


1 


p3 11 




200 


0.90 


0. 84 


0.84 


0.83 0.7S 


S #& 




3 : 


1 


pa a. 5 




125 


0.73 


D. 71 


0.55 


0.63 0.57 




?A 


3 : 


1 


pB 115 
6B&ISS&1& 




125 


0.83 


Q. 82 


0.82 


0.81 0.73 






8 : 


1 






* 


0.30 


0. 54 


a 48 


0.34 0.18 






8 : 


1 








0.83 


0. 79 


a 75 


0.69 0.64 


S A 

— 




8 : 


1 


pB 11 






0. 77 


0. 74 


a 7i 


0.64 0.54 




O A 


8 : 




pB 11 




* 


0.84 


0. 77 


a 70 


0.71 0.55 


H ft 


£A 


8 : 


1 


pB 11.5 






0. 71 


0.67 


0.63 


0.55 0.47 


M & 




8 : 


1 


pB 11.5 




* 


0.84 


0.8 


D. 79 


0.75 0.66 



[0 17 3] ffiftHBI 

1 1 I C I ^WavtV^l/^t^ -tr 

(Procion Turquoise ) HA0. 1 g O)mM200 m ] 

1 1 ©7fc£$*^« "7^*3 teSflO Lite. tfa-. 0.06g 



30* 2Wml^o <kiz*<Dmm&m&L, tcDq&tmz 



3 l^-f * 
[0 17 2] 



M i i : M 



iri 



IE* (%) 



"7 ^ > ^ A 



4 : 1 



21. I 



16. 1 



7^->') 2. 6 : 1 
[0 17 3] JtS3<Z>iB*i±. Wi;*«^**«^fc4Ml 

[0 1 7 4] ggflfeff!! 9 



23.5 



9.7 



50 



[0175] mmmmzTtz<D&oiz*iif&Ltz : 

2dm 3 7K 

0. 12gy°ms3r y 9 frJ^'i (Procion Turquoise ) 

HA ( 1 C I J^£>) 
NaOH^SsiHK^ «J pH*10. 3(-IBfi 
[0 1 7 6] Z(D$m.* 2 dm 3 (DM&Zntz¥-ib- 



(20) 



37 

G>tp iz Aft* *ntcTfB©»«*#^ 5 cm 3 . to 3 & 

^JS^fK 0. 12^;bdm- 3 OMg SO 4 • 7 

H 2 0 

0.02^^ dm - 3 60 A I 2 (SO*) 3 - 16H 2 0 
T;l/* »J SffR 0. 32^;bdm- 3 £>N a OH 
0.02^1, dm - 3 c7)Na 2 CO 3 

[0 1 7 7] 30. 60. 120 ftXIOc m 3 <Dtm* b 0 > 
0. 45-7 ^^ay-h;^ U jKT 7 4 }\*9 — 7?JCft L-fc 0 

0. 12^6 dm 

0. 02^1/ dm 



7-284657 
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^B/T;u*U ( STD) ©S*^BJ^8»H*ifti:--jHl 
(C670 n m-eoq&TtJg*: U V/HJ£?#}tf+£$!l£ L/c 0 

100 xg^CDgg x S TDcpRJK-aOEtcDSfrK 

[0 17 8] ±momft*TB<D&m&(OU^io&lz 



— 3 



ZnS0 4 ■ 7H 2 0 
Al 2 (SO 4 ) 3 ■ I6H2O 



0. I2=e;bdm" 
0. 02^e ;b dm 
0. 12^e;bdm 
0. 04^6^ dm 
0. 12^1/ dm" 
0. 0A=£)V dm 
0. 12^^dm 



3 
3 
3 
3 
3 
3 
3 
3 



0. 04^6 ;bdm 

[0 17 9] mm 2 - mfc&m&±±&ML?v2Mm 

[o 1 so] mm 3 - ^comxcpu g /a 1 (omm 

0.014 g(£>HT£200ml <P^^4Uc£fcK£-fr£ - 1 
/A 1 Ka"*;i/*-Y h (HT) (DWjPM^m'&LtZo 

*e>fbmit, ±mtmci5mz^^m^ritzc 

[0 18 1] MM 4 - Arte fcjftg&g ftfz'y^ K n g 

1900cm 3 C07K*P H10. 3t-ISSU 2 dm 3 
tlfcb*— # — (rAnfco Zftiz^ TiEO?^£>#** 5 



&9 

7H 2 O 

0. 02^;^ dm" 3 
0. 02^6 ;b dm- 3 



0. 12^;bdm 



— 3 



10. 3t-iHSLT^ 

C11SO4 ■ 5H 2 0 
A 1 2 (SO a ) 3 • 16H 2 O 
MgS0 4 • 7H 2 0 
F e (NO 3 ) 3 • 9 H 2 O 
ZnSO* ■ 7H 2 0 
F e (NO 3 ) 3 • 9 H 2 O 
Cu SO 4 ■ 5H 2 0 
Fe (N0 3 ) 3 '9H 2 0 

*v'#-y?;i'?*->r-fe HA (ICIfrb) £#^rt*£» 
m 100cm 3 2 dm 3 fcT— * — t-*fe&DLfc> 

[0 18 31 KMHir, f©SWHT*ffll> 

[0 18 4] M»5-M^IE^ifcfi 
TfB£>>W KP^/W K (HT) 0364X160) ifi 

a) TfB0>«» (b) SrSjS-tS^tcffli^nsotH 
C7 ^ ^9-^-9 <D—%$ Z$m-f %>z.h\z£~D Til 
£ fttzmm £ fttz H (BIT. Mkl ia^) , 

b) SX7 y — ftSnfcHT©?* — 9 (fil 
T\ Mk I I I b^o) . 

c) Uffcl^tfclRLfcHT. 

*g«£^*-£) o 
[0 18 5] #^CD^(-feOT. (a»Mli"«)- 06 g O 



30 



Mg S O 4 • 



A 1 2 ( S 0 4 ) 
0. 32^^ dm~ 3 
Na 2 CO 3 



3 ■ 16H 2 O 
N a OH 



40 



[o 1 8 2] ^ft^(omwL<Dmmm.m^ o. 12 g©ro* 



HT£2 1 O^^iDU/Co f^#"R4XSn*:HTtt 

mrJtsu 6o^ja©-5-ne>o«R4xffi*±ia«>ck'5(; 

[0 18 6] 



1 



























Mk II 








20 


12 


Mklll 








30 


28 




M g 


2H "/A 1 


3 -+- 


150 


90 




Z n 


2 -/A 1 


3 -+- 


150 






Cu 


2 -/A 3 


3 -+- 


80 






Mg 


2 ~*~/F e 


3 -+- 


90 





39 



(21) 

Zn 2 -"/Fe 3 
Cu 2 "*"/F e 3 



45 
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40 
30 



4 



mtziztt&2 txtz (Mg 2 VAl 3 ^) 

5# 

30# 
60# 

1 B 
IAN) 



(Mg 2 VA1 3 -) 



130 
90 
90 
80 
70 
60 
170 



[0 18 7] 







525 








n 




20^ 


40$> 


60S? 


1# 


5# 


5a 


Mkll 


0. 753 


0. 721 


0. 661 


0.617 


0. 495 


5b 


Mklll 


0. 423 


0. 372 


0. 309 


0. 264 


0. 140 


3 




0. 000 


0. 000 


0.000 


0. 000 


0. 000 



"Mg 2 + /A 1 3 + 
[0 18 8] Ztlt,<D$gm±^ 



U 

3) Mkl IiMkl I I *Sb6-f 



htzffitz izttm L tz } h <f K n ? 7b1M HI- T £>*S 

n/c HKt iff cft^nfcHT *<et REft i - mu z n 
&tLx&mtzizftbntzHT&y&ft&m&^& J o, 

©KJS»*Sip-r £ £ i J; *9 b n/c h t <± *) & 

6) «nfciB^^**r*7}7ra 

7) ffca§t^c:^:tt ^ttpH^isor, Zn 
2+ /Al 3 - K ^^i>-rti % fFffl^l^/ti^fflRlfgtt* 

<S>o 

[0 1 8 9] HjjfeflJ lO 

(34%@{*) lkg*2 1 (D^f J-MzftWLt!^ ■ 



20 



30 



40 



i bm^ iz&m z^&ztizi:^ T&wmcD @# 



[0 19 0] "TaytV^/U^^-feHAHWT^ 
[0191] 

& 5 



S3* 




ma 


1 


37.8 


15.9 


2 


4L3 


15.8 


3 


44.8 


15.8 


4 


49.7 


15.7 


5 


6L7 


15.6 


6 


7L6 


15.4 


7 


85.0 


15.0 


8 


87.7 


13.6 


9 


100 


13.3 



££ff*9> ^zmcomcojLm^mmLtzo no tcfcw 50 



[oi9 2] 7kffl^fr*>&mi>tzm&izmz*)m&m 
tz 0 zcoztit^ j tcD$£M&m.ig, mmzttmzn&z. 

[0 19 3] ztit><Z>$&m±. Wl475S16%^gS*d 
[0 19 4] Hfifefflll 



(22) 
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[0195] X7y-«:3ocosp5>(^^ ^n-pno 

§B#0>P H£N a OH©SsiDl-j: 0. 10.5. 11.5Rt/l 
2. 5(cp^U/c 0 
[0 19 6] Cti^ 3 ^OSU^^ * 3 
fttttzo l^S:25T;T*2B$fWB*. 1 o *951C T 3 IfflH 
gUSU fit 1 o^^-h 7 U- 7^^150 °CT2fl# 
RfBgUS L/c ( p H 10. bRZfm °C T*J$. L/cf#ft£ $ h 



42 



[0197] m%ntzs^<rMno%*fr*(o*ttzm 

[0 19 8] #^©^«<D&Jg£3teKlEKLfc 
[0 19 9] 



& 6 



JBuSi&K MpH must 



ISSSsSftfc (D) 
^nri^j:^ (U) 



25 


10.5 


60 


D 


14.3 








U 


19.7 


90 


10.5 


60 


D 


13.9 








U 


19.4 


25 


11.5 


60 


D 


13.3 








U 


18.9 


25 


12.5 


70 


D 


10.6 








U 


21.8 


90 


11.5 


80 


D 


12.4 








U 


20.2 


90 


12.5 


110 


D 


9.8 








U 


15.2 


150 


11.5 


170 


D 


8.8 








U 


7.8 


150 


12.5 


270 


D 


7.5 








U 


6.4 



[0200] zns><D&m±* 170 b o-aj^ 
mucoys^^^iz^^m^'btitz) 0 l^u 

in^O, HO t h a-A£tT©eS**t 

[Hi] ^^'jio^i^n/c. *k*^ Fa 

? bmfoMMfo^ftWt %>tztb<D fa^yu —m 40 

KSf^ (CFMF) zi-~y b<DM®&m'?&&o 
[H2] @l(^)^DX7D-SIi;i (CFMF) zt-^ 
>y Ycom^m. (tubular membrane) <D%bft<Dffl$M-?$> 

3] S^^giTK^a-Wr^/W Ka?;W h 



[0 4] gft&sjKou ©i^nti^i^Ms^n 

a ass 

B RjSfg 

C <g 

D tKV^ 

c f m&ymmm 

CM F 7aX7a-il7^^- 
M T 

P i JE#ft 
P 2 Efrft 
V i 

P Sfil 



t 



4 * 
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11 1 ] 



HT 



CF 



T 



n 



6 




CMF 



S S \ S 7 

rr 5 



z s s y z 



o 

poo 



o° o o o o 
oQQ.o QQ o 



/ // // // // / r. 



M 



a 



93] 



[H 4 ] 



fit *J 



20- 

18-- 

16- 

14- 

12- 



10- 



30 



"3" 



"5 



70 

% H * 




80 



— r - 
90 



100 



ft * 




120 140 160 ISO 200 220 240 260 



7a y h^— fy£>^# 



^^i>3 T— • ^7* 'J a— 4 - 
■tf-fcJK h>*;i/'XVF 6. if- 3 

(72) 5MB* ^-?> • n 

^xx h ■ ft — bf— % >v • 77- 
A • 9 bir V h 35 

2r--f— .x>f*\ X/1/3-- a 



31 Ek ^x-^X, ?;U7-Y — b\ >^>^ 
-f A7-r — >\ -fe7> ■ ^*-f ^-r > • 7t 

(72)#£0J1# T >V— - • / >y ? 

97-f^a-, 7^-— U > h 77™ 

h\ Ttf-^er • K^-f 7 61 

— > • u-> 117 

■y K 7 — "7 >— ^ jl— • 7' -7 -f h 
J- 7s • K7-T7' 1 



(72) 



4 



w , s p A6E BUNK (us** 



